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CRU SE RESULTS

NOAA VESSEL M LLER FREEMAN, CRUI SE 93-12
1993 ALASKA FI SHERI ES SCI ENCE CENTER
WEST COAST UPPER CONTI NENTAL SLOPE

GROUNDFI SH TRAW. SURVEY

A bottomtraw survey of the groundfish resources of the upper
continental slope was recently conpl eted by the Resource Assessnent
and Conservation Engi neering (RACE) Division of the Al aska

Fi sheries Science Center (AFSC). This report sunmarizes the
prelimnary results of the survey.

| TI NERARY

The survey was conducted aboard the NOAA research vessel Mller
Freeman between October 12 and Novenber 12, 1993. Exchange of
scientific personnel occurred in Coos Bay, Oregon, during a md-
crui se break from Oct ober 26-27. The survey covered the upper
continental slope waters 183-1,280 m (100-699 fn) deep in the
central and southern portions of the International North Pacific
Fi sheries Commi ssion (I NPFC) Col unbia area (43°00' N-45°30' N | at)
and al so included twelve stations on the northern edge of the

| NPFC Eureka area (42°47'N-43°00'N | at).

OBJECTI VES

The annual groundfish sl ope surveys are designed to descri be and
nmoni t or t he abundance, geographic and bat hynetric distribution,
and bi ol ogi cal characteristics of nmajor groundfish resources

i nhabiting the upper continental slope of the U S. Pacific coast.
Previous surveys in this series were conducted in 1984, and
annual |y between 1988, and 1992; each covering a different
portion of the U S. Pacific coast. The 1993 sl ope survey covered
the central and southern portion of the I NPFC Col unbia area and
the northern edge of the I NPFC Eureka area. The northern portion
of this area (44°09' N-45°20'N lat) was previously surveyed in
1984, 1988, and 1989. Stations in the Eureka area (south of
43°00' N | at) were previously surveyed in 1990. Stations between
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43°00"' N and 44°09' N |l at were sanpled once in 1984, but only at
dept hs shal |l ower than 500 fm
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The specific objectives for this cruise were to:

1. obtain biological data including sex, |length, and |ength-
wei ght for sabl efish (Anopl oporma finbria), Dover sole
(Mcrostonus pacificus), shortspine thornyhead (Sebastol obus
al ascanus), | ongspi ne thornyhead (Sebastol obus altivelis),
and arrowt oot h fl ounder (Atheresthes stonias);

2. obtain age sanples and naturity data from shortspi ne and
| ongspi ne thornyhead, sablefish, Dover sole, and arrowtooth
fl ounder for stock assessnent anal yses;

3. conduct a pilot study to establish the cross-shelf
distribution of Pacific whiting (Merluccius productus) after
the fall transition in the California Current system
identify the southward mgratory path taken by whiting during
their mgration to the spawni ng grounds, and relate their
mgration to current flow at depth;

4. obtain stomach sanples from shortspine thornyhead, |ongspine
t hornyhead, Dover sole, and deepsea sol e (Enbassichtys
bat hybi us) as part of a long-term study of trophic relations
of sl ope groundfishes;

5. describe the physical characteristics (tenperature, current,
and salinity profiles of the water colum) of the sl ope
habi t at ;

6. describe the fish community of the slope and how it varies
wi th bathynetry;

7. obtain sablefish flesh firmess and col or characteristic data
fromfish sacrificed for aging;

8. collect sanples requested for special studies conducted by
scientists at various fishery agenci es and academic
institutions; and

9. docunent the operating configuration of the footrope on the
RACE west coast sl ope pol yethyl ene Nor' eastern trawl using
traw - nount ed vi deo equi prent and direct diving observations.

VESSEL AND GEAR

The research vessel MIller Freeman is a 65.5-m (215-ft) stern
trawl er equi pped with nodern trawl i ng, oceanographi c and
hydr ogr aphi ¢ sanpling systens and navi gati on and fishing

el ectronics. The standard survey trawl used was the polyethyl ene
hi gh- openi ng Nor' eastern bottomtraw equi pped with nmud-sweep
roller gear constructed of 203-nm (8-in) solid rubber disks
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strung on 16-mm high tensile chain. Dinmensions of this net are:
27.2-m (89-ft) headrope, 37.4-m (123-ft) footrope including the
"flying wings", body constructed of 127-mm stretched nesh

pol yet hyl ene netting, 89-mm stretched nesh codend, and a 32-nm
stretched nesh codend liner. Each wing was attached to a 907-kg
(2,000-1b), 1.8-mx 2. 7-m (6-ft x 9-ft) steel V-door by three 55-
m (180-ft) dandylines nmade of 16-nmm gal vani zed steel cable.

A SCANMAR! acoustic trawl nensuration systemwas used to obtain
mean fishing dinmensions of the Nor'eastern trawl and a Furuno

wi rel ess netsonde systemwas used to nonitor bottom contact

t hroughout each trawl haul. A R chard Brancker XL-200
subnersi bl e data | ogger was attached to the trawl and used in
conjunction with a Trinble G obal Positioning System (GPS) unit
to gather data on the tine, depth, water tenperature and geodetic
position during each trawl. These data were integrated with
fishing di nensions of the net, producing a conprehensive set of
data descri bing gear performance in space and tine.

Wat er colum tenperature and salinity profiles were obtained
using a Seabird Seacat SBE19 conductivity-tenperature-depth (CTD)
pr obe.

SURVEY DESI GN AND METHODS

Sanpling was conducted in a study area delineated by 24 cross-
shel f tracklines situated 9 nmapart and containing 159 traw
stations. Eighty-four percent (133) of the station sites were
occupi ed during previous slope survey cruises in 1984, and from
1988 to 1990. The remaining 26 station sites were selected with
the sanme stratified random design used in other areas and years.
The survey area was stratified by depth into six strata as
follows: 183-365 m 366-548 m 549-731 m 732-913 m 914-

1,096 m and 1,097-1,279 m (100-199 fm 200-299 fm 300-399 fm
400-499 fm 500-599 fm 600-699 fm. The nunber of potenti al
sanpling stations within each depth stratum were all ocated
proportional to the trackline length across each depth interval
by assigning one station for every 13.0 kmof |inear trackline
length (e.g., 3 stations would be allocated to a stratumwith a
trackline length of 30 kmj. Stations were randomy |ocated al ong
the appropriate trackline segnent.

Stations were surveyed with the ship's fathonmeter and d oba

Posi tioning System (GPS) plotter before net deploynent. Sanpling
at each station consisted of a controlled bottomtraw haul with
a netsonde attached to the headrope to nonitor headrope height

Ref erence to trade nanes or commercial firns does not constitute
endorsenent by the National Mrine Fisheries Service, NOAA
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and bottom contact. A CID cast was nade at one station per
stratumon every third trackline, starting with trackline 1, to
obtain tenperature and salinity profiles of the slope water
colum. After the trawl settled to the bottom it was towed for
30 mnutes at depths shallower than 732 m (400 fm using scope
ratios ranging from1.8:1 to 2.5:1. Sixty-mnute hauls were nade
at the deeper stations using scope ratios less than 1.8:1.

Towi ng speed was approximately 3.7 knm hour (2 knots) at al
stations and trawl i ng operations occurred 24 hours per day.

Trawl fishing dinmensions were nonitored at stations with depths

| ess than 913 m (500 fm). Station data, including tinme, geodetic
position, traw dinensions, distance fished, salinity and
tenperature profiles, and catch and I ength information, were
stored for |ater analysis using shipboard conputer systens.

Al catches were sorted to the | owest possible taxon, weighed,
counted, and processed according to standard AFSC protocol s.
Sanpl es of each fish species caught in every haul were neasured
for length conmposition. Qolith (age) sanples were collected
fromthe primary target groundfish species by sex-centineter
intervals in three depth strata (183-548 m 549-913 m and 914-
1,279 m. Oher biological data were collected fromthe nmajor
fish species encountered. Special study collections were stored
in appropriate fixatives or frozen.

RESULTS

O the 24 proposed tracklines, 19 were conpl eted during the
survey. Qut of 136 tows nade, 125 stations were sanpled
successfully (Fig. 1). Four trawl sites had to be abandoned
because the bottomwas too rough. Data fromnine tows were

di scount ed because of poor net performance. One site was sanpled
two additional tines to conpare traw performance and catch rates
at different tow ng speeds. SCANMAR net nensuration data were
obtai ned from 43 tows, subnersible bathythernograph data from 92
tows, and GPS course and position data from 126 tows. Furuno

net sonde hei ght, vessel speed, vessel RPM propeller pitch, and
length of trawl warp out were recorded at 5-mnute intervals for
the last 111 tows. During the survey 58 CID casts were
conpl et ed.

A total of 113 fish species belonging to 51 famlies were
identified in catches throughout the survey. 1In addition to the
fish species, sanples contained representatives from numerous
orders of invertebrates. Table 1 sunmarizes the biological data
collected fromtarget and non-target species. Specinen ages wl |
be determ ned by the AFSC Age and Growth Task using otolith

col l ecti ons.
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Tabl e 2 shows the dom nant groundfish species and sel ected crab
speci es caught by depth stratum and ranked in order of catch per
unit effort (CPUE) expressed in kg/kmtraw ed. Further anal yses
will be conpleted to describe distribution and to estimate

bi omass, popul ation size, and age conposition of these groundfish
resources. Length-weight and |length-maturity relationships wll
be derived to assist managers in assessing the status of

i mportant upper slope groundfish species.
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The nean CPUE distributions for four primary target groundfish
speci es and for grooved Tanner crab are shown in Fig. 2 by depth
stratum Longspi ne thornyheads and grooved Tanner crab had

hi gher nean CPUE in the four deepest strata conmpared to the two
shal l ow strata. Dover sole nmean CPUE decreased with increasing
depth. Mean CPUE s for sabl efish and shortspine thornyhead
varied with depth

Pl ots of unwei ghted size conposition of several target and non-
target groundfish species are provided in Figs. 3-8, show ng
their size conposition by depth stratumand by sex for the entire
survey.

Addi ti onal research projects were acconplished during the west
coast slope survey in cooperation with other divisions and
agencies. A scientist fromthe Sout hwest Fisheries Science
Center (SWFSC) Ti buron Laboratory collected 270 stonach sanpl es
during the first leg of the survey fromfour species to study the
trophic relations of slope groundfishes. Ovary sanples and
maturity data were collected from 362 Pacific whiting for a study
the SWFSC La Jolla Laboratory is conducting on whiting
reproductive biology. Nunerous twoline eel pouts (Bothrocara
pusillunm), Pacific grenadi er (Coryphaenoi des acrolepis), and

gi ant grenadier (Al batrossia pectoralis) were collected for
graduate students at the Mdss Landing Marine Laboratory to do
research on resource partitioning, age, and age validation using
radi ochem cal techni ques. The AFSC Pat hobi ol ogy Task col | ect ed
70 pat hol ogy sanpl es from seven different slope groundfish
species to nmonitor fish health. White nuscle tissue sanples from
seven commerci al |l y-i nportant sl ope species were obtained for the
Nor t hwest Fi sheries Science Center's Environnental Conservation
Division to assess the contam nation of fisheries resources.

The first day of the survey was spent observing the RACE west
coast slope poly Nor'eastern trawl in Puget Sound by diving and
usi ng video equi pnent. Direct diver observation and video
docunent ati on of the operating configuration of the "nud-sweep"
roller gear confirmed that it was tending bottom at tow ng speeds
normal Iy used during the slope survey. These observations were
useful for evaluating the performance of the poly Nor'eastern as
a standardi zed sanpling tool for RACE sl ope surveys.

The | ast four days of the survey were used to do a pilot study
totry to identify the southward mgratory path taken by Pacific
whiting (Merluccius productus) during their fall mgration to
spawni ng grounds. A series of cross-shelf hydroacoustic
transects were done to | ocate and estimate the abundance

of aggregations of Pacific whiting using echo integration

techni ques. Transects extended shoreward to a depth of 50 m
and seaward to a distance of 50 km beyond the shelf continental
break. Two m dwater tows were nade to verify the echo sign and




8

to provide sanples of Pacific whiting for biological data. The
ship's Acoustic Dopler Current Profiler was used to gather data
on ocean currents and CTD data were collected to identify the
tenperature and salinity properties of water nasses.

Cerald Gunnari, a self-enployed fisherman from Charl eston

Oregon, and a representative fromthe west coast commerci al
fishing industry, participated in the first leg of the survey.

He was able to get a firsthand | ook at sanpling procedures, data
collection, and trawl performance. Nunerous tows during the
first leg of the survey showed decreasi ng net height, net w dth,
or both. Many such tows also cane up filled with nud and benthic
invertebrates indicating that the net may not have been fishing
effectively on a soft bottom These observations pronpted Gerald
to voi ce concerns over gear performance and on the inpact of
usi ng such data for survey estinates of abundance and in the
managenent process. |In response to these concerns, the RACE

Di vi sion has assigned working groups to eval uate net design and
per formance, tow ng protocols, and the way data fromthe sl ope
surveys are analyzed. A series of science and industry workshops
schedul ed to take place in several cities along the west coast
from January-April 1994 will also provide an open forumin which
to di scuss concerns that fishernmen may have about west coast
groundfi sh surveys.
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SClI ENTI FI C PERSONNEL
Leg | (Cctober 12-26)

Robert Lauth Chi ef Scienti st
Claire Arm stead AFSC
Steve de Blois AFSC
CGerald Gunnari FMVA

Ni ck Hodges AFSC
M ke MacEwan AFSC
Debra MFee AFSC
Gary Mundel | AFSC
Jean Rogers SWFSC
Jim Smart AFSC
Ken Wi nberg AFSC
Mark W ki ns AFSC

Leg Il (Cctober 27-Novenber 12)

Robert Lauth Chi ef Sci enti st
Dan Decker AFSC

Bill Flerx AFSC

Larry Haaga AFSC

Robi n Harri son AFSC

Al |l en Harvi son AFSC

Davi d King AFSC

Russel | Svec MFM

Mark W ki ns AFSC

Mar k Zi mrer nann AFSC

AFSC = Al aska Fisheries Science Center, Seattle, Washington

SWFSC = Sout hwest Fi sheries Science Center, Tiburon Laboratory,
Ti buron, California

MFM = Makah Fi sheries Managenent, Neah Bay, Washi ngton

FMA = Fi sherman's Marketing Associ ation, Charleston, O egon

For further information contact Dr. Gary Stauffer, Director,
Resource Assessnent and Conservati on Engi neering Division,
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Al aska Fisheries Science Center, National Marine Fisheries
Service, 7600 Sand Point Way Northeast, Building 4, BIN C15700,
Seattl e, Washington 98115-0070. Tel ephone (206) 526-4170.
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